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later on an undergraduate expedition and maybe they are willing to make 
a big effort to save the natives [15]. 
If this is so, The New Wild can be 
seen not so much as a description of 
what invasions can and will do as an 
attempt to challenge such opinions and 
convince the public to favor the kind 
of nature Pearce so values. Will this 
attempt succeed? Only time will tell.
REFERENCES
 1.  Simberloff, D. (2003). Confronting introduced 
species: a form of xenophobia? Biol. Invasions 
5, 179–192.
 2.  Davis, M.A., Chew, M.K., Hobbs, R.J., Lugo, 
A.E., Ewel, JJ., Vermeij, G.J., Brown, J.H., 
Rosenzweig, M.L., Gardener, M.R., Carroll, S.P., 
et al. (2011). Don’t judge species on their origins. 
Nature 474, 153–154.
 3.  Bailey, J. (2013). The rise and fall of Japanese 
knotweed. In Invasive and Introduced Plants 
and Animals: Human Perceptions, Attitudes and 
Approaches to Management. Rotherham, I.D., 
and R.A. Lambert, eds. (London: Earthscan), 
pp. 221–232.
 4.  Richards, C.L., Walls, R.L., Bailey, J.P., 
Parameswaran, R., George, T., and Pigliucci, M. 
(2008). Plasticity in salt tolerance traits allows for 
invasion of novel habitat by Japanese knotweed 
s. l. (Fallopia japonica and F. × bohemica, 
Polygonaceae). Am. J. Bot. 95, 931–942.
 5.  Sanders, N.J. (2011). Ants. In Encyclopedia 
of Biological Invasions. Simberloff, D., and 
M. Rejmánek, eds. (Berkeley: University of 
California Press). 17–24.
 6.  Aars, J., Lambin, X., Denny, R., and Griffi n, A.C. 
(2001). Water vole in the Scottish uplands: 
distribution patterns of disturbed and pristine 
populations ahead and behind the American 
mink invasion front. Anim. Conserv. 4, 187–194.
 7.  Graves, S., and Shapiro, A. (2003). Exotics as 
host plants of the California butterfl y fauna. Biol. 
Conserv. 110, 413–433.
 8.  <http://www.iucnredlist.org/details/56522/0>, 
consulted 5/18/2015.
 9.  Kessler, C.C. (2011). Invasive species removal 
and ecosystem recovery in the Mariana Islands; 
challenges and outcomes on Sarigan and 
Anatahan. In Island Invasives: Eradication and 
Management. Veitch C.R., M.N., Clout, and 
D.R. Towns, eds. (Gland, Switzerland: IUCN). 
320–324.
 10.  Asner, G.P., and Vitousek, P.M. (2005). 
Remote analysis of biological invasion and 
biogeochemical change. Proc. Natl. Acad. Sci. 
USA 102, 4383–4386.
 11.  Pollan, M. (1994). Against nativism. New York 
Times Magazine (section 6), pp. 52–55, May 15.
 12.  Marris, E. (2010). The new normal. Conservation 
Magazine 11, 13–17.
 13.  Simberloff, D. (2014). The “balance of nature” – 
evolution of a panchreston. PLoS Biol. 12, 
e1001963.
 14.  Simberloff. D., Martin, J.-L., Genovesi, P., Maris, 
V., Wardle, D.A., Aronson, J., Courchamp, F., 
Galil, B., Garcia-Berthou, E., Pascal, M., et al. 
(2013). Impacts of biological invasions: what’s 
what and the way forward. Trends Ecol. Evol. 
28, 58–66.
 15.  Russell, J.C., Innes, J.G., Brown, P.H., and 
Byrom, A.E. (2015). Predator-free New Zealand: 
conservation country. BioScience 65, 520–525.
Department of Ecology and Evolutionary 
Biology, University of Tennessee, Knoxville, 
TN, USA. 
E-mail: dsimberloff@utk.eduMelissa Bateson
Melissa Bateson is currently Professor 
of Ethology at Newcastle University. 
She grew up in an academic family in 
Cambridge, but migrated to Oxford 
for a BA in Zoology, followed by a 
DPhil with Alex Kacelnik studying 
the foraging decisions of European 
starlings. During a post-doctoral 
fellowship in Warren Meck’s lab at Duke
University in the USA, she attempted 
to learn some psychopharmacology. 
She returned to a Royal Society 
University Research Fellowship at 
Newcastle University, again studying 
decision-making. She has stayed 
at Newcastle, moving through the 
departments of psychology and 
biology, and is currently at the Institute 
of Neuroscience. Over the past decade
she has become interested in emotion: 
what it is, how we can measure it in 
non-verbal subjects and latterly the 
developmental origins of low mood.
Who were your key early infl uences?
As a second-generation ethologist 
I obviously owe a huge amount to 
my father, Patrick Bateson. From the 
day I was born I was surrounded by 
biologists and during my childhood 
met many of the key fi gures in ethology
of my father’s generation (although 
at the time I completely failed to 
appreciate the privilege). My father 
always encouraged my interests in 
natural history and, when I was 14, he 
took me to East Africa to visit some of 
his students and colleagues working 
in national parks such as Amboseli 
and Serengetti. To me, this was the 
greatest adventure; I absolutely loved 
camping in remote places surrounded 
by animals that I had only previously 
seen in zoos or on the television. My 
father credits this early experience with
inspiring me to become a biologist, but
actually the infl uence was slightly less 
direct. 
My teenage experiences of East 
Africa certainly made me desperate to 
return there. I went back to Tanzania 
fi rst in my gap year before university 
to work as a research assistant on a 
baboon project in Mikumi National 
Park, and then again a couple of years 
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swallowtail butterfl ies on Pemba 
Island. It was this latter trip that really 
convinced me that I wanted to do 
research. On Pemba we were lucky to 
happen upon a behavioural ecologist’s 
dream — a system that allowed us to 
conduct controlled experiments on wild 
animals. We devised the ‘orgasmatron’, 
a forked stake on which we could 
simultaneously present two, alternative, 
pinned, dead female butterfl ies to 
passing males. All we had to do was 
set up a choice and count the number 
of males courting each female. I can 
still remember the thrill of manually 
calculating binomial probabilities 
in the Landrover on the way home 
from fi eld work, desperate to know 
what that day’s experiment had told 
us. The data we collected resulted 
in my fi rst scientifi c paper, and the 
experience convinced me that, much 
as I loved being in Africa and watching 
wild animals, what really excited me 
was the ability to test hypotheses via 
designed experiments. It was quite 
a relief to discover that I did have a 
passion for research, because until 
then I really hadn’t been sure.
My undergraduate tutor at Oxford 
was Richard Dawkins. I learnt two 
things from Richard. Not surprisingly, 
he taught us to think clearly about 
natural selection, but equally importantly 
perhaps, he taught me to write. For 
our weekly tutorial meetings we had ©2015 Elsevier Ltd All rights reserved R591
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read aloud during the tutorial. I can 
still remember the terror with which I 
approached my fi rst solo tutorial. I read 
out my essay on Nikko Tinbergen’s 
infl uences on ethology, which I had 
spent the week perfecting, and waited. 
There was a pause, then I got my only 
comment, “Melissa, your use of the 
word ‘presently’ was an Americanism”. 
Over the following weeks I tried harder 
and harder, desperate for some praise. It 
is excruciating being forced to read out 
badly written material, and nothing could 
have improved my writing style faster. 
It was the end of my second year when 
Richard fi nally told me that I “should 
think about going for a fi rst”. This was all 
that mattered at the time and I went on 
to graduate at the top of my class.
After my undergraduate degree I 
stayed on at Oxford to do a DPhil with 
Alex Kacelnik. I studied European 
starlings making foraging decisions in 
the laboratory, using standard operant 
techniques following on from Alex’s 
previous work in this area. Starlings 
in Skinner boxes might seem a far cry 
from polygyny on Pemba, but I was 
won over by the experimental control 
and the quality of the data afforded 
by the operant laboratory. Under 
Alex’s supervision I learnt to integrate 
methods from operant psychology, 
mechanistic models from cognitive 
psychology and functional models 
from optimal foraging theory. Every 
experiment was carefully designed 
to separate competing theories to 
explain decision-making phenomena, 
such as risk sensitivity.  Although the 
questions that have interested me have 
shifted over the years, I have continued 
to study starlings and I still have an 
operant laboratory. I think perhaps the 
most important thing that I learnt from 
Alex is the importance of attempting to 
integrate ideas and data from different 
disciplines within the behavioural 
sciences. I have always felt like a bit 
of an outsider, not belonging properly 
within any single discipline, but the 
benefi ts of having the courage to stray 
outside my comfort zone into new 
areas of the literature have been huge.
What advice would you give to a 
young biologist starting a career 
in behavioural biology? Learn to 
program! I used to think that good 
ideas were all you needed to succeed R592 Current Biology 25, R585–R599, July in biology, but you will fi nd it easier if 
you also have some technical skills. I 
was lucky to have been taught basic 
computer programming at school, 
meaning that when I had to start 
writing programmes to run my operant 
experiments I took this in my stride. 
Programming is a really useful skill in 
the behavioural sciences. It allows you 
to automate data collection, process 
and analyse large data sets and build 
theoretical models of your ideas. Sadly, 
programming is not a skill taught to 
most biology undergraduates these 
days. Learning the programming 
language R has completely 
transformed my data analysis skills in 
the past few years.
Why starlings? I’ve worked on a 
number of different species from 
insects to humans over the years, but 
have always maintained my loyalty 
to starlings. Initially the arguments 
for using starlings were largely 
practical: if you want a readily available 
wild species that is amenable for 
behavioural experiments, starlings are 
a good choice. I’ve stuck with starlings 
because it is only through building up 
experience with a species that you 
learn to predict what is likely to be 
feasible. I’ve had some disasters where 
I assumed that successfully starting 
to work on a new species was merely 
a question of reading the literature. 
Many important methodological details 
are not published, and furthermore, 
‘established’ phenomena may fail 
to replicate even when you follow 
protocols exactly. However, I think 
there are more profound biological 
reasons for liking starlings as a model 
species. Studying a species for its 
own intrinsic interest used to be 
enough, but now our funders are more 
and more infl uenced by the potential 
impact of research. Studying the 
basic biology of standard laboratory 
rodents is deemed valuable, because 
these species are seen as models for 
understanding human biology. We have 
been starting to construct a similar 
argument for starlings, because in 
some interesting respects starlings 
are actually a better model of humans 
than are rats and mice. Passerine 
birds, such as starlings, are long lived 
for their size and have a more human-
like life history. Starlings can live up 
to 20 years and we have shown that 20, 2015 ©2015 Elsevier Ltd All rights reservedtheir ageing biology — specifi cally 
their telomere dynamics — has some 
characteristics more similar to that 
of humans than to that of laboratory 
rodents. Body weight regulation in 
starlings also has some potential 
parallels with patterns seen in humans. 
Starlings rapidly put on extra fat as 
insurance against energy shortfall when 
they are placed low in the dominance 
hierarchy, or when their food supplies 
are made unpredictable. Recently I’ve 
been wondering whether starlings 
could be a model for understanding 
why people of low socio-economic 
status and people facing food 
insecurity are typically fatter than the 
rich and secure.
Are humans just another animal? 
Earlier in my career I put humans in a 
separate box. They did not feature in 
my zoology degree, and are different 
in so many ways, I believed that the 
theories that I had learnt about in my 
animal behaviour courses probably did 
not apply to them. I credit my husband, 
psychologist and anthropologist 
Daniel Nettle, with changing my mind 
about this. Perhaps the most striking 
demonstration that ideas straight out of 
classical ethology can apply to modern 
humans was my work with Daniel 
and our colleague Gilbert Roberts, in 
which we showed that by displaying 
images of eyes we could make people 
behave more pro-socially by putting 
more money in an honesty box. The 
eye image seems to be a simple sign 
stimulus that switches on a psychology 
of surveillance. This idea has now been 
widely taken up in applications from 
discouraging littering to preventing 
bike theft. It is somewhat ironic that an 
experiment that cost nothing, and was 
done as a bit of fun in my spare time, 
yielded what is now my most cited 
paper.
Why did you start working on animal 
welfare? Whilst I found my earlier work 
on foraging decisions intellectually 
satisfying it was hard to explain why 
it was interesting or important to 
non-experts, and I struggled with this 
for years. After failing to get my third 
grant in succession, I fi nally accepted 
that perhaps my heart was not in what 
I was doing and I needed to change 
tack. I realised that I could use my 
skills in studying decision making in 
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relevant to animal welfare. Finally, 
I started addressing questions that 
I really cared about, my motivation 
recovered, I started getting grants 
and my career was reinvigorated. 
Animal welfare research has suffered 
from having rather low status within 
biology — it is perceived by some as 
applied and therefore dull. However, 
I believe that it actually poses some 
extremely challenging and interesting 
biological questions. My research in 
animal welfare got me interested in 
emotions, and I now ask fundamental 
questions about the nature and origin 
of emotions in parallel with my more 
applied work.
Do you believe that there is a 
need for more crosstalk between 
biological disciplines? Absolutely 
yes, but the problem is how this 
is to be achieved. Everyone pays 
lip service to the value of cross-
disciplinary collaboration, but we still 
don’t have mechanisms for funding 
such research effectively. This is a 
particular problem in the behavioural 
sciences, where the gulfs between 
different sub-disciplines are huge in 
terms of the general philosophies and 
theoretical approaches adopted, yet 
to the outsider the research might 
not even seem cross-disciplinary and 
thus might not qualify for schemes 
designed to promote it. Communication 
is also a huge problem; cognition and 
emotion are two concepts defi ned and 
understood very differently depending 
on your background, making the 
writing of cross-disciplinary papers and 
research grants in this area a minefi eld 
of potential confusion.
Despite these problems, I have 
stubbornly persisted in trying to do 
cross-disciplinary research. I do 
this because my most important 
contributions have come from taking 
ideas from one area and applying them 
in another. One of my current projects 
is to understand whether we can use 
results from ageing biology to develop 
novel measures of the cumulative 
impact of experimental procedures on 
laboratory animals.
Do you think ethology has a 
future? When I got my chair, I was 
confronted by a Dutch colleague 
who questioned why I would want to associate myself with an outdated 
discipline. I was somewhat taken 
aback because I imagined that the 
Dutch might be proud of their strong 
ethological tradition, but clearly some 
people think ethology has had its day. 
I had family reasons for wanting to 
call myself an ethologist, but I also 
strongly believe that there are two 
central tenets of ethology that remain 
important in modern biology. These 
are, fi rst, the conviction that we need 
to understand the behaviour of animals 
in their natural environments, or more 
specifi cally the environments in which 
they have evolved, and second, that 
to understand behaviour fully we need 
to answer questions about causation, 
development, function and evolution. 
Much of modern biomedicine is 
concerned with understanding the 
phenotypes that animals develop in 
specifi c environments. However, there 
is often no consideration of whether 
the phenotype in question is an 
adaptive response to that environment, 
or whether it is the product of a 
malfunctioning mechanism operating 
outside the range of conditions in 
which it has evolved. In some cases, it 
will matter which of these is the case 
because blocking adaptive plasticity 
could carry fi tness costs.
In our recent work investigating 
the behavioural consequences of 
early-life adversity in starlings, we 
have been keen to stress that our 
manipulations of early-life experience 
are based on the range of natural 
experience in the wild population 
from which our birds come. This 
allows us to make the claim that the 
behavioural phenotypes developed 
by the adult birds are likely to be 
adaptive. For example, we interpret 
increased impulsivity in starlings from 
high-competition nests as an adaptive 
behavioural response to poor somatic 
state as opposed to a pathological 
consequence of impaired executive 
control. This may seem like a subtle 
distinction, but it potentially has 
implications when we are thinking 
about prevention and treatment of 
behavioural problems in humans or 
other animals.
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What are Egernia lizards? Egernia 
are a group of family-living lizards 
that occur throughout Australasia 
(Figure 1). The group comprises 
approximately 60 species from seven 
different genera. They contain a 
number of iconic Australian lizards 
like the bluetongue lizard (Tiliqua 
scincoides), the sleepy lizard (Tiliqua 
rugosa) and the wonderfully named 
‘land mullet’ (Egernia major). Here, 
we will refer to Egernia as a collective 
group encompassing all seven genera.
Hang on, did you say family living? 
Yes. One of the most striking features 
of Egernia is that they include highly 
social lizards that form stable social 
aggregations based around kin. While 
some species are largely solitary, in 
others males and females form long-
term pair-bonds sometimes holding 
territories where juveniles can remain 
with their parents. In the most extreme 
cases this can lead to large communal 
groups of up to 30 related individuals, 
including non-breeding adults who 
stay within their parent’s social group.  
How stable are these pair bonds? 
Stable social monogamy is a hallmark 
of Egernia family living, so pair bonds 
are extremely stable. In the sleepy 
lizard, which can live for more than 50 
years, the record for a male–female 
pair is 27 years and counting. In the 
White’s skink (Liopholis whitii), which 
live for up to 15 years, the record 
duration is 10 years. And divorce 
is uncommon: only 15% of pairs 
separate, a level of pair stability that 
puts many human societies to shame. 
Are males and females faithful 
to each other? For the most part, 
yes. Lizards in general are highly 
promiscuous and multiple paternity 
seems to be the norm for almost all 
species studied. But in social Egernia 
species, multiple and extra-pair 
mating is very rare. For example, in 
Quick guide ©2015 Elsevier Ltd All rights reserved R593
